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Abstract 

Aim: Laparoscopic cholecystectomy is a minimally invasive surgical technique that has become widespread since the 1980s. Many factors are effective in the 
conversion to open surgery. This study aimed to investigate the rates and reasons for the conversion to open in laparoscopic cholecystectomy surgeries in 
our hospital. 

Material and Methods: This study aimed to examine 3263 cholecystectomy cases with the conversion to open during surgery between June 2014 and June 
2019. Patients were examined in terms of age, sex, comorbidities, acute cholecystitis attack status, previous surgery, adhesion, gallbladder wall thickness, 
revealing surgical anatomical structure, surgical complications, length of hospital stay, and mortality. The results were evaluated statistically. 

Results: Data of 70 patients, who were performed laparoscopic cholecystectomy with the conversion to open surgery during the procedure, were reviewed. The 
conversion rate was 2.3%. Among the patients, 28 were female and 42 were male. Sixty-two of the patients had an episode of acute cholecystitis. The most 
common reason for the conversion was that the anatomy could not be revealed. 

Discussion: It should be kept in mind that laparoscopic cholecystectomy surgery, which is interpreted as a simple surgical procedure, can always be converted 
to an open surgery and there may be vital complications. 
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Introduction 

Laparoscopic cholecystectomy is a minimally invasive surgical 
technique that has become widespread since the 1980s. 
Today, it is one of the most commonly used intraabdominal 
laparoscopic surgeries [1]. Ninety percent of cholecystectomies 
are performed by the laparoscopic technique. Laparoscopic 
cholecystectomy is superior to open cholecystectomy in benign 
symptomatic gallbladder diseases due to less postoperative 
pain, shorter hospital stay, shorter recovery, and better cosmetic 
results [2]. The aim of the conversion from laparoscopic to open 
surgery is to eliminate, or at least reduce, surgical complications. 
Laparoscopic cholecystectomy has a higher complication rate 
than open cholecystectomy [3,4]. However, recently, open 
cholecystectomy complications have been increasing due to the 
decrease in open cholecystectomy experience and complicated 
cases that are not performed by the open method [5-7]. The 
conversion rate to the open method is 9.5% [5]. Many factors 
affect the conversion to open surgery. These include age, gender, 
emergency surgery and previous surgery-related adhesions [6]. 
This study aimed to investigate the rates and reasons for the 
conversion to open in laparoscopic surgery in our hospital, in 
the light of the literature. 


Material and Methods 

We investigated the results of cases with the conversion 
to open surgery in laparoscopic cholecystectomies in our 
hospital. The study was designed retrospectively. Local ethics 
committee approval was received for the study. Patients 
who underwent cholecystectomy for symptomatic benign 
gallbladder diseases other than malignant diseases were 
included in the study. Patients were examined in terms of age, 
sex, obesity, comorbidities, acute cholecystitis attack status, 
adhesion, gallbladder wall thickness, endoscopic biliary tract 
interventions, previous surgery, revealing surgical anatomical 
structure, surgical complications, length of hospital stay and 
mortality. Patients with a gallbladder wall thickness of 4 mm 
or more, increased white blood cell count and right upper 
quadrant tenderness were evaluated as acute cholecystitis. The 
study was conducted according to the Declaration of Helsinki. 
Informed consent was obtained from all individual participants 
included in the study. 

Statistical Analysis 

Social Science Statistical Package (SPSS Inc., Chicago, IL, 
USA) software was used for bio-statistical analysis. When data 
were presented as mean values, the standard deviation values 
were given, and when they were presented as mean values, the 
minimum (min) -maximum (max) values were indicated. 


Results 

The records of 3263 patients who underwent cholecystectomy 
were reviewed retrospectively, and 263 patients who underwent 
open surgery were identified. The rate of open cholecystectomy 
was 8%. Seventy (26.6%) of the open cholecystectomies 
were started laparoscopically. The study was conducted on 
70 patients. The rate of conversion from laparoscopy to open 
surgery was 2.3%. Twenty-eight (40%) of the patients were 
female and 42 (60%) were male. The mean age was 55 (18-82) 
years for males and 42 (18-84) years for females. The body 


mass index (BMI) was 30.1 in men and 32.2 in women (Table 1). 
Among the cases with chronic diseases, Diabetes Mellitus 
was present in 14 (20%), hypertension in 29 (41.4%), chronic 
liver disease in 8 (11.4%), chronic lung disease in 4 (5.7%) and 
neurological disorders in 4 (5.7%) patients. Sixty-two patients 
(88.6%) had a previous episode of acute cholecystitis attack and 
were hospitalized. The mean interval between operation and 
first acute attack was 3.5 (1-18) months. Seventeen (24.3%) of 
the cases, underwent lower abdominal surgery and 15 (21.1%) 
underwent upper abdominal surgery. Grade 1-2 adhesions 
were observed in patients who underwent lower abdominal 
surgery, whereas grade 2-3 adhesions were observed in those 
who underwent upper abdominal surgery (8). In pericholecystic 
adhesion cases, 56 (80%) patients were observed to have 
omentum and peripheral organ adhesions. Seven patients had 
only omental adhesions. 

The endoscopic biliary intervention was performed in 50 patients 
(71.4%) before surgery. Among the reasons for convertion, the 
anatomy could not be revealed in 46 (65.7%) while 11 (15.7%) 
had Mirizzi syndrome, 4 (5.7%) were with bleeding, 4 (5.7%) 
had a cholecystoenteric fistula, 3 (4.3%) were with suspected 
malignancy, and bile was coming from the gallbladder bed in 2 
(2.9%) (Table 2). The mean hospital stay was 8.6 (3-31) days. 
Mortality was seen in 2 (2.9%) cases due to respiratory failure 
on postoperative 4th and 20th days. 

In 49 (70%) patients, chronic cholecystitis was present 
histopathologically. In 59 (84.3%) gallbladder 
wall thickening observed during surgery was _ confirmed 


cases, 


histopathologically. 


Table 1. Clinical and Demographic data 


Parameters Value 


Age 

Female 42 (18-84) (year) 
Male 55 (18-82) (year) 
Gender 

Female 28 (%40) 
Male 42 (%60) 
Body mass index (BMI) 

Female 32:2 

Male 30.1 
Number of patients converted to open 70 


Endoscopic biliary tract intervention patients number 50 (%71.4) 


The mean interval between operation and first acute attack 3,5 (1-18) month 


The mean hospital stay 8.6 (3-31) days 


Table 2. Reasons for open surgery conversion 


Parameters Patients (n, %) 


The anatomy could not be revealed 46 (65.7%) 
Mirizzi syndrome 11 (15.7%) 
Bleeding 4 (5.7%) 
Cholecystoenteric fistula 4 (5.7%) 
Malignancy 3 (4.3%) 
Luschka 2 (2.9%) 
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Discussion 

Laparoscopic cholecystectomy is currently the gold standard 
method in gallbladder surgery. This common surgical procedure 
has its specific complications. When a problem is encountered 
during a laparoscopic cholecystectomy, it is necessary to 
proceed to a safer open procedure [2]. The rate of conversion to 
the open procedure is between 6.3-9.5% [5, 9]. As the surgical 
experience increases, the complication of laparoscopic surgery 
[10] and biliary injury decreases. Our ratio is much lower 
than this value and is 2.3%. We think that this is due to an 
experienced surgical team and surgical equipment with good- 
quality. Another reason for this is that we perform surgery in 
all acute cholecystitis cases before the 48th hour in men and 
before 72nd hour in women. We give priority medical treatment 
to patients who apply late. 

In laparoscopic cholecystectomy, many factors are effective in 
the conversion to open. The most important of these factors is 
the lack of anatomical structure reveal [11]. The most important 
factors that disrupt the anatomical structure are adhesions 
due to previous surgery and acute and chronic cholecystitis. 
Surgery is more difficult in patients who underwent endoscopic 
retrograde cholangiopancreatography [12]. The reason for 
this is not fully enlightened. Endoscopic intervention cases are 
complicated cases. Previous endoscopic interventions increase 
pericholecystic fibrosis and possibly disrupt the anatomical 
structure. Adhesions formed in the calot triangle make surgical 
dissection difficult [13]. Bleeding in this area makes dissection 
more complicated. In our experience, the most important reason 
for the conversion is when the anatomical structure cannot be 
revealed; when the distinction between the cystic duct and 
the common bile duct cannot be made completely. The idea of 
injury to the biliary tract is important in the conversion to open. 
Fibrosis in the dissection area during surgery makes the surgery 
and the differentiation of anatomical structures more difficult. 
Adhesions resulting from previous surgery make laparoscopic 
surgery more difficult. This causes problems during the trocar 
entry. This leads to prolonged surgery and damage to organs 
other than the gallbladder. 
were found to be effective in the conversion to open [11]. It 


Male gender and advanced age 


was stated that estrogen is effective in this situation [14]. 
Difference in terms of anatomical structures, dietary habits, 
and response to inflammation between the two sexes have 
been reported to be effective. According to our data, it was 
determined that there was a greater conversion rate in the 
male gender. However, we did not obtain any data on advanced 
age. It is known that previous surgeries can cause a conversion 
to open surgery. However, it is known that this complicates 
the whole laparoscopic surgery and is not only specific to gall 
bladder surgery. In particular, this makes it difficult to reach the 
gallbladder region in upper abdominal surgery. 

The surgical experience is effective in the conversion to open. 
After the first 200 cases, there is a serious decrease in the 
conversion to open [15]. The learning curve of laparoscopic 
cholecystectomy is between 10 and 50 [16]. Experienced 
surgeons perform more complicated laparoscopic surgeries 
with fewer complications. Since the operations performed by 
experienced surgeons were examined in our study, the rate 
of conversion to open surgery was much lower than in the 


literature. Many complications during operation are overcome 
by laparoscopic surgery. 

Biliary system injuries during surgery are seen at a rate of 0.4% 
to 0.6% [17]. This ratio is higher than with open cholecystectomy. 
Injury may be noticed during laparoscopic cholecystectomy or 
in the postoperative period. Another complication seen during 
the operation is vascular and intestinal injuries. The injury rate 
is between 0.14% and 0.25%. Intestinal injuries are usually 
caused due to adhesion and can be repaired laparoscopically. 
However, in cases in which anatomy cannot be revealed, the 
injury is large and intraabdominal contamination is present, the 
conversion to open surgery is safer. In our cases, there was no 
conversion to open surgery due to intestinal injury. However, due 
to a cholecystoenteric fistula, 4 patients required conversion to 
open. The patient was switched to open surgery due to severe 
bleeding. Hepatic artery injury occurred in 1 of these cases and 
repaired with open surgery. Other bleedings occurred in the 
gallbladder bed. None of the bleedings resulted in death. 
Conclusion 

It should be kept in mind that laparoscopic cholecystectomy 
surgery, which is interpreted as a simple surgical procedure, can 
always be a conversion to open surgery, and there may be vital 
complications. The rate of conversion to open in laparoscopic 
surgery depends on the surgical experience. For inexperienced 
centers, this rate is very low, but can never be completely 
zeroized. 


Scientific Responsibility Statement 

The authors declare that they are responsible for the article’s scientific content 
including study design, data collection, analysis and interpretation, writing, some 
of the main line, or all of the preparation and scientific review of the contents and 
approval of the final version of the article. 


Animal and human rights statement 

All procedures performed in this study were in accordance with the ethical 
standards of the institutional and/or national research committee and with 
the 1964 Helsinki declaration and its later amendments or comparable ethical 
standards. No animal or human studies were carried out by the authors for this 
article. 


Funding: None 


Conflict of interest 
None of the authors received any type of financial support that could be considered 
potential conflict of interest regarding the manuscript or its submission. 


References 

1. Gaillard M, Tranchart H, Lainas P, Dagher I. New minimally invasive 
approaches for cholecystectomy: review of literature. World J Gastrointest Surg. 
2015;27(10):243-8. 

2. Ekici U, Tatli F, Kanli6z M. Preoperative and postoperative risk factors in 
laparoscopic cholecystectomy converted to open surgery. Adv Clin Exp Med. 
2019;28(7):857-60. 

3. Vollmer CM Jr, Callery MP. Biliary injury following laparoscopic cholecystectomy: 
why still a problem? Gastroenterology. 2007;133(3):1039. 

4. Khan MH, Howard TJ, Fogel EL, Sherman S, McHenry L, Watkins JL, et al. 
Frequency of biliary complications after laparoscopic cholecystectomy detected 
by ERCP: experience at a large tertiary referral center. Gastrointest Endosc. 
2007;65(2):247. 

5. Csikesz N, Ricciardi R, Tseng JF, Shah SA. Current status of surgical management 
of acute cholecystitis in the United States. World J Surg. 2008;32(10):2230. 

6. Kaafarani HM, Smith TS, Neumayer L, Berger DH, Depalma RG, Itani KM. 
Trends, outcomes, and predictors of open and conversion to open cholecystectomy 
in Veterans Health Administration hospitals. Am J Surg. 2010;200(1):32. 

7. Visser BC, Parks RW, Garden OJ. Open cholecystectomy in the laparoendoscopic 
era. Am J Surg. 2008;195(1):108. 

8. Sahin M, Cakir M, Avsar FM, Tekin A, Kucukkartallar T, Akoz M. The effects 
of anti-adhesion materials in preventing postoperative adhesion in abdominal 
cavity (anti-adhesion materials for postoperative adhesions). Inflammation. 
2007;30(6):244-9. 

9. Wiseman JT, Sharuk MN, Singla A, Cahan M, Litwin DEM, Tseng JF, et al. 
Surgical management of acute cholecystitis at a tertiary care center in the 


678 | Annals of Clinical and Analytical Medicine 


Cholecystectocmy 


modern era. Arch Surg. 2010;145(5):439-44. 

10. Hobbs MS, Mai Q, Knuiman MW, Fletcher DR, Ridout SC. Surgeon experience 
and trends in intraoperative complications in laparoscopic cholecystectomy. Br J 
Surg. 2006;93(7):844. 

11. Kara Y, Kalayci MU. Laparoscopic to Open Cholecystectomy: The Risk 
Factors and the Reasons; A Retrospective Analysis of 1950 Cases of a Single 
Tertiary Center. Surg Laparosc Endosc Percutan Tech. 2019; DOI: 10.1097/ 
SLE.00000000000007 16. 

12. Cakir M, Kicikkartallar T, Tekin A, Yildirim MA, Kartal A. Does endoscopic 
retrograde cholangiopancreatography have a negative effect on laparoscopic 
cholecystectomy? Ulus Cerrahi Derg. 2015;31(3):128-31. DOI: 10.5152/ 
UCD.2015.2809. 

13. Sézen S, Emir S, Bali i. Laparoskopik kolesistektomiden acik ameliyata gecme 
nedenleri (Reasons for conversion from laparoscopic cholecystectomy to open 
surgery.). Int J Basic Clin Med. 2014;2(1):8-13. 

14. Lipman JM, Claridge JA, Haridas M, Martin MD, Yao DC, Grimes KL, 
et al. Preoperative findings predict conversion from laparoscopic to open 
cholecystectomy. Surgery. 2007;142(4):556-63. 

15. Yegiyants S, Collins JC. Operative strategy can reduce the incidence of major 
bile duct injury in laparoscopic cholecystectomy. Am Surg. 2008;74(10):985-7. 
16. Eldar S, Sabo E, Nash E, Abrahamson J, Matter I. Laparoscopic cholecystectomy 
for acute cholecystitis: prospective trial. World J Surg. 1997;21(5):540-5. 

17. McPartland KJ, Pomposelli JJ. latrogenic biliary injuries: classification, 
identification, and management. Surg Clin North Am. 2008;88(6):1329-43. 


How to cite this article: 

Mustafa Sentiirk, Murat Cakir, Mehmet Bicer, Mehmet Aykut Yildirim. Reasons for 
transition to open surgery in laparoscopic cholecystectomy. Ann Clin Anal Med 
2021;12(6):676-679 


679 | Annals of Clinical and Analytical Medicine 


